



































Insecticides and Other Pesticides

The most important factor affecting insecticide use in 1978 will be the
acres of cotton planted. Application rates for the two major crop uses,
corn and cotton, seem to have stabilized. Therefore, use can be directly re-
lated to acres grown. Corn insecticide demand is likely to be down about 2
percent from 1977. Cotton insecticide use is expected to be down about 6
percent from last year. Because of the expected declines in cotton and corn
‘acreage, total insecticide use will probably be down 4 percent from last year.

Demand for fungicides, used primarily for fruits and vegetables, should
be unchanged, or up slightly. Demand for other pesticides may be down slight-
ly (1 to 2 percent) as a result of using fewer defoliants and dessicants on
reduced cotton acres.

PESTICIDE USE

Results of a 1977 USDA farm survey indicate that more than 60 percent of
the crop acreage (excluding pasture and rangeland) received some type of pesti-
cide treatment in 1976 (table 6). The proportion of all crop acres treated
with herbicides increased from 41 percent in 1971 to 56 percent in 1976.
Farmers are also applying more pesticides, especially herbicides, per acre.

The average annual application rate for herbicides in 1971 was 1.4 pounds of
active ingredients per acre. This increased to 2 pounds per acre in 1976.
Farmers used an estimated 675 million pounds of pesticides to treat crop and
livestock pests in 1976, an increase of about 40 percent over 1971. Most of
the increase was in herbicide use, which rose more than 75 percent. The

combined use of insecticides and fungicides increased only slightly from 1971
to 1976.

Atrazine and alachlor are the leading herbicide products used by farmers.
Until recent years atrazine had been by far the leading product. However,
alachlor is becoming relatively more important,and its use was nearly equal to
atrazine's in 1976. Between 1971 and 1976, use of alachlor rose 500 percent,
while the use of atrazine increased only 58 percent. During this 5-year peri-
od alachlor use increased from 15 million pounds to 89 million pounds, while
atrazine use rose from 57 million to 90 million pounds. Some other leading
herbicide products are 2,4-D, trifluralin,and butylate.

Toxaphene continues to be the leading insecticide product, because of its
extensive use in controlling cotton and livestock insects. Methyl parathion,
the second ranking insecticide, is also used primarily to control cotton in-
sects. Other important insecticide products include carbaryl and carbofuran.

PEST CONTROL COSTS

Pest control costs reached a high in 1975, but have subsequently declined.
Total expenditures for pesticides in 1975 exceeded $2 billion. Per-acre crop
pesticide costs dropped about 15 percent in 1976 and another 10 percent in
1977. Projections indicate costs will be down another 2 percent in 1978. Av-
erage total per-acre costs for pesticides in 1978 are projected at $19.59 for
cotton, $8.79 for corn, $3.09 for grain sorghum, $20.22 for rice, $49.32 for
peanuts, $9.10 for soybeans, and $1.11 for wheat (table 7).
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] Taﬁle 6--Farm use of pesticides on crops and livesﬁock, 1971 and 1976

Type of f Percent of E'Qﬁéntity—used f Total quantity
pesticide . acres treated 1/ per acre 2/ . used 2/
used i, - - P : —
P17 Y o197 o971 Y 1976 P 1971 P 1976
*  Percent Pounds i Million pounds
Cropé: f
‘Herbicides Y § 56 1.4 2.0 226 400
Insecticides 15 18 2.3 2.4 154 170
Fungicides : 2 2 5.3 4/ - 40 38
Other pesticides 3/ _ 2 - - 45 56
All pesticides P 61 - 3.1 465 664
Livestock S - e 15 11
Total S — - - 480 675

1/ Does not include pasture and rangeland.  Does not include petroleum.
2/ Includes estimate for fruits and vegetables although data were obtained
- only for major crops. ’ :

3/ Less than 0.5 percent.

4/ Dashes indicate data not available.

Source: Economic Research Service, Statistical Reporting Service, nation-
wide survey of 1976 farm pesticide use.



Table 7--Per-acre costs for pesticides for selected crops and regions, United States, 1976, 1977, and
projected 1978

. : : : Projected
Crop and region : 1976 : 1977 1978
Dollars per acre
Cotton: :
Southeast : 51.74 46.69 45.92
Delta : 44,45 40.29 39.56
Southern Plains : 6.36 5.70 5.48
Southwest : 22.75 20.83 20.36
Total : 25.20 19.94 19.59
Corn: :
Northeast : 10.71 9.64 9.45
Lake States and Corn Belt : 10.48 9.44 9.25
Northern Plains : 8.27 7.31 7.16
Southeast : 9.77 8.76 8.59
Southwest : 7.48 6.73 6.60
Total ; 10.01 8.97 8.79
Grain sorghum: :
Central Plains : 4.47 4.03 3.95
Southern Plains : 2,27 2.08 2.04
Southwest : 2.34 2.10 . 2.06
Total : 3.33 3.15 3.09
Rice: :
Arkansas (non-Delta) : 27.17 21.74 21.28
Mississippi Delta : 27.75 22.46 21.99
Gulf Coast H 26.50 21.76 21.07
California : 15.45 14.66 14.35
Total : 25.02 20.89 20.22
Wheat: 1/ :
Central Plains : .72 .65 .63
Southern Plains : 1.34 1.23 1.21
Northern Plains : 1.33 1.11 1.09
Southwest : 5.44 4.70 4.80
Total : 1.30 1.13 1.11
Soybeans: :
Lake States and Corn Belt . 9.26 8.34 8.17
Northern Plains : 5.44 4.90 4.80
Southeast : 12.44 11.19 10.97
Delta . 12.66 11.43 11.20
Total : 10,30 9.29 9.10
Peanuts: :
Virginia and North Carolina : 60.57 54.63 53.54
Southeast : 71.44 64.44 63.16
Southern Plains : 23.92 21.64 21.21
Total : 55.80 50.32 49.32

1/ Regional costs are for Hard Red Winter wheat. Total cost is for all wheat.

Source: (8).



For most crops there are substantial regional differences in pest control
costs. For example, the average 1978 cotton pesticide cost is projected at
$19.59 an acre for the United States, but it is estimated at $45.92 an acre for
the Southeast and only $5.48 an acre for the Southern Plains.  Soybean pesti-
cide costs for 1978 are estimated at $4.80 an acre in the Northern Plains and
$11.20 an acre in the Delta. Pesticide costs for peanuts in 1978 are expected
to range from $21.21 an acre in the Southern Plains to $63.16 an acre in the
Southeast.

There are also substantial year-to-year differences in pest control costs,
depending on pest infestations, weather conditions, and crop plantings. In
spite of the severe winter of the 1976-77 season, which destroyed many insects,
some areas of the South reported unusually heavy insect infestations which re-
sulted in high pest control costs last year. Reports indicate that last year
some growers in the Delta were using as many as 20 insecticide sprays, costing
as much as $100 an acre or more.

EMERGENCY PESTICIDES

Because of cotton growers' severe problems with boll worms and tobacco
budworms in 1977 and the withdrawal of chlordimeform from -the market, several
new insecticides were granted emergency exemptions from registration under
Section 18 of the Federal Insecticide Fungicide Rodenticide Act (FIFRA) for use
on cotton. These materials included three synthetic pyrethroids (Pydrin, Am-
bush, and Pounce) and an organophosphate (Bolstar).

The producers of these products are seeking complete registration for
1978. However, it is uncertain whether registration of all, or any, of the
products will be completed in time for use in 1978. Because of the uncertainty
of final registration and the continuing cotton insect pressures, cotton-pro-
ducing States are again requesting emergency exemption for these materials, and
also possibly Curacon, if registration has not been completed in time for use
in 1978.

Reports indicate that emergency pesticides were effective last season.
However, the cost was fairly high at about $6 an acre per application for ma-
terials. If complete registration is granted, producers are reported to be in

a position to supply substantial amounts of these products for 1978, and prices
are likely to be down somewhat.

PESTICIDE REGULATIONS

Regulations are becoming an increasingly important factor in evaluating
the pesticide market. Among the current regulatory activities of importance to
farmers in planning their pest control programs are: (1) pesticide reregistra-
tion, (2) applicator certification, and (3) Congressional amendments to FIFRA.
As a result of these regulatory actions, there are increasing problems in ob-
taining pesticides for minor uses and there is an increasing interest in
Integrated Pest Management (IPM).
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Reregistration

The pesticide reregistration process is the major regulatory activity of
concern to growers. All pesticides registered under the 1947 FIFRA must be re-
registered under the 1972 Amended FIFRA.

There dre approximately 80 compounds, or groups of compounds, that are
being reviewed before pesticide products containing these compounds can be
reregistered. EPA tests indicate that unreasonable adverse effects on the en-
vironment may result from using products containing these compounds.

The decision process used in the reregistration activity is referred to
as a Rebuttable Presumption Against Reregistration (RPAR). Issuance of an
RPAR notice does not constitute a ban, but eventually it could result in the
cancellation or restriction of the use of some, or many, of these products.
During the review process the products can be used as they had been previously.

The entire review process is scheduled for completion within about 300
days after the initial RPAR notice is issued. However, delays can and do
occur. The review process is now far behind schedule, and it is likely to take
a considerable period of time before final decisions on all products can be
made.

The potential impact of the RPAR process on farm pest control prospects is
tremendous. Final decisions could result in a ban on the use of many import-
ant pest control products. In addition, the time of indecision associated
with the review tends to reduce the availability of certain products. Some
processors and growers tend to avoid a product as soon as an RPAR is issued,
thus discouraging the production and distribution of products used in small and
specialized markets.

The major problems resulting in RPAR notices have been oncogenicity
(tumor-inducing effects) and mutagenicity (genetic effects), with more than 60
percent of the RPAR products cited as oncogens, or possible oncogens, and more
than one-third identified as mutagens, or possible mutagens. Other possible
triggers include: reproductive effects, teratogenicity, effects on non-target
organisms and wildlife (especially endangered species), carcinogenicity, feto-
toxicity, neurotoxicity, organ damage, hemotoxicity, and hepatoxicity.

As of February 1978, among the 80 or more compounds involved in the EPA
pesticide review process, 21 had received RPAR notices, 50 were in the pre-RPAR
review process, and 11 were voluntarily withdrawn from registration by the
producers (table 8). Among the products involved in the RPAR process are about
60 percent of the growth regulators, 40 to 50 percent of the fungicides, miti-
cides, and defoliants, 38 percent of the insecticides, 19 percent of the
fumigants, and 10 percent of the herbicides used by farmers.
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Table 8--Pesticides used in

agriculture under review in the pesticide reregistration process 1/

Registration voluntarily

RPAR issued 2/

Pre-RPAR review

New chemicals

withdrawn for
RPAR review
INSECTICIDES
BHC (technical grade) © BHC 10-19-76 ‘Arsenicals(inorganic) Dimilin
10-19-76 . Dimethoate 9-12-77  'Carbaryl Zectran
Copper arsenate (basic) * Endrin 7-27-76 :Coal tar
4-27-77 j Kepone 3-25-76 :DDVP
Copper acetoarsenite Lindane 2-17-77 "EPN
(some products) 4-7 & 29-77° Toxaphene 5-25-77 ‘Perthane
Kepone (products of 6 : ‘Piperonyl butoxide
formulators) 7-27-77 ‘Rotenone
OMPA 5-28-76 “Trichlorfon
Strobane 6-28-76 :
HERBICIDES
Arsenic trioxide (some : Diallate 5-31-77 :Aminemethane-arsonate : Amitrole

products) pending : Pronamide 5-20-77 :Arsenicals (inorganic): Chloro-propham
Benzac/Trysben, pending :Cacodylic acid and Dacthal
Trichlorobenzoic acid : salts Dinoseb
pending :Calcium acid Propham
Monuron (some products) : methanarsonate Probe
8-16-77 :DSMA
:MAMA
:Monuron
:MSMA
:Paraquat
12,4,5-T
:Treflan
:Triallate :
:Trichlorobenzoic acid :
FUNGICIDES
Chloranil 1-19-77 : Benomyl 12-6-77 :Cresote Captan
: Cadmium 10-26-77 :PCP and derivatives Folpet
: EBDC's 8-10-77 :Thiophanatemethyl Hexachlorobenzene
: PCNB 10-13-77 : 8-Hydroxyquinoline
FUMIGANTS

Acrylobntrile (3 products)
‘pending

: Chloroform 4-6-76

: DBCP 9-22-77

. Ethylene-dibromide
12-14-77

: Ethylene oxide 1-26- 78

:Carbon tetrachloride

: Dichlorobenzene

: 1,3-Dichloropropene
: Epichlorhydrin’

: Perchloro-ethylene
: Trichloro-ethylene

Aramite 4-12-77
Sodium arsenite 3-11-77

OTHER PESTICIDES

: BAAM 4-6-77

: Chlorobenzilate

: 5-26-77

: Maleic hydrazide

. 10-28-77

: Strychnine 12-1-76
: 1080/81 12-1-76

: Carbon tetrachloride :

DEF

: Ethylene oxide
: Merphos :
2,4,5-Trichlorophenol:

Rotenone

Daminozide

: Phosphorous paste

1/ As of February 1978.
2/ Date of publication.

Source: "(11).

12



Amendments to FIFRA

FIFRA, the pesticide control act, is again being amended. Although final
legislation has not yet been enacted, both the U.S. Senate and House of Rep-
resentatives passed bills to amend FIFRA in the last congressional session.
These changes include: (1) modifications in use inconsistent with labeling
requirements to permit use of a pesticide against pests not specifically
cited on the label, mixing pesticides with fertilizer, and the use of a pesti-
cide at less than label dosage, (2) a requirement that EPA, in conjunction
with the U.S. Department of Agriculture, study pesticide application methods,
(3) modification of the exclusive data-use period and reimbursement require-
ments when another registrant's data are used in support of subsequent
registration, (4) exemption from safety-data requirements when users purchase
registered pesticides for formulation, (5) a requirement that EPA study the
impact on the agricultural economy of implementing FIFRA regulations, (6) a
waiver of pesticide efficacy requirements under certain local situations, (7)
an authorization for conditional registrations under certain situations, (8)

a requirement that commercial applicators maintain specific records, (9) ex-
tensive modifications in trade secret provisions, (10) an authorization for
restricting pesticide use as an alternative to cancellation, and (11) a
variety of other changes.

Restricted-Use Pesticides and Applicator Certification

FIFRA as amended in 1972 required the regulation of the use of pesti-
cides. This has largely been reflected in classifying certain hazardous
pesticides in a restricted-use category and permitting only certified appli-
cators to apply such products. These requirements were to have been in effect
by October 1977, but as of the end of 1977, the applicator training program
had not yet been completed.

A list of 23 restricted-use pesticides was published on February 9, 1978
(see p. 14).These included major agricultural products such as parathion and
methyl parathion, azinphosmethyl, demeton, paraquat, methomyl, and others.
Another list of 38 pesticides being considered for restricted-use classifi-
cation was published in proposed rules issued September 1, 1977 (see p. 14).

As of December 31, 1977, the State Cooperative Extension Services report-
ed that 79 percent of the commercial applicators and 73 percent of the private
applicators had been trained to help meet requirements for certification to
apply restricted-use pesticides.

MINOR USES

Obtaining pesticides for minor pest control uses is a problem that has
developed in recent years, and it is likely to increase. Because of the added
costs of testing pesticides in order to meet current regulatory requirements,
many manufacturers are restricting their pesticide registrations to major uses
such as cotton, corn, and soybeans. Other uses such as those for most fruits
and vegetables, livestock, and specialized crops, are considered minor uses.
Manufacturers believe that such uses do not have sufficient profit potential
to justify the cost of their registration. EPA defines a pesticide use as
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Pesticide compounds classified in restricted-use category in
regulations issued February 9, 1977

Acrolein
Acrylonitrile
Aldicarb

Allyl alcohol
Aluminum phosphide
Azinphosmethyl
Calcium cyanide
Demeton

Endrin

Ethyl parathion
Fluoroacetamide/1081
Hydrocyanic acid

Methomy1l

Methyl bromide

Methyl parathion
Mevinphos

Paraquat (dichloride) and
Paraquat bis (methyl sulfate)
Picloram

Sodium cyanide

Sodium fluoroacetate’
Strychnine

Sulfotepp

TEPP

Source: (14).

Pesticide compounds being considered for restricted-use
classification, listed in proposed rules issued September 1, 1977

Carbofuran

Carbon disulfide

Chlorfenvinphos

Chloropicrin

Clonitralid

Cycloheximide

Dicrotophos

Dimethoate

Dioxathion

Diquat

Disulfoton

Endosulfan

Endothall

EPN

Ethoprop

Ethyl 3-methyl-4-(methylthio)
phenyl (l-methyl-ethyl)
phosphoramidate

Ethylene dibromide

Ethylene dichloride

Fensulfothion

Fenthion

Fonofos

Formaldehyde

Hexachlorobenzene

Methamidophos

Methidathion

Monocrotophos

Nicotine (alkaloid)

0,0-bis (p-chloro phenyl)
acetimidoylphosphor-
amidothioate

Oxamyl

Oxydemeton methyl

Phorate

Phosphamidon

Phosphorous

Temephos

Terbufos

Toxaphene

Xylene (aquatic uses)

Zinc phosphide

Source: (13).
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minor if its market potential is insufficient to justify the development of

data required to register the pesticide, to establish a tolerance limitation
for pesticide residues, or to obtain an exemption from the requirement of a
tolerance.

The pesticide reregistration activity now in process will result in the
removal of many minor pesticide uses currently allowed, because producers will
not find it profitable to continue these registrations under the new require-
ments. The complexity of the problem is illustrated by the fact that every
pest to be treated and every treatment site must be specifically identified
for each pesticide on its label. The term 'site" includes specific crops, an-
imals, and locations. Consequently, there are thousands of pesticide-pest-site
combinations for which registrations are needed.

A joint effort by the U.S. Department of Agriculture and the State Experi-
ment Stations, Interregional Research Project 4 (IR-4), has been undertaken to
register pesticides for certain minor uses. Required efficacy and tolerance
data would be obtained through the IR-4 effort. Manufacturers would generally
provide the other data and assume liability for the products. The IR-4 effort,

however, is inadequate to obtain all the minor use registrations that might be
desired.

PEST MANAGEMENT

A nationwide effort is underway to promote a systematic approach to pest
management and pest control. This approach, Integrated Pest Management (IPM),
provides the potential for drastically reducing the amount of pesticides used,
and it may prove the best alternative in restricting the use of many pesticide
products. Growing pest resistance and increasing pest control costs, along
with added regulatory restrictions on pesticide use, are stimulating interest
in IPM as an alternative to using more pesticides.

In his message to Congress on the environment in May 1977, the President
stressed the importance of pest management in controlling pests. He encouraged
the development and use of promising new IPM optionms.

At the Senate Hearings on IPM in November 1977, an EPA official stated
that farmers must learn to buy advice on pest control, rather than buying
pesticides. EPA officials have indicated they intend to use IPM as a regula-
tory tool. In so doing, they could restrict many chemicals for use in IPM
programs rather than canceling their use entirely.

The Secretary of Agriculture announced the USDA's policy regarding man-
agement of pest problems on December 12, 1977:

It is the policy of the U.S. Department of Agriculture to de-
velop, practice, and encourage the use of integrated pest management
methods, systems, and strategies that are practical, effective, and
energy efficient. The policy is to seek adequate protection against
significant pests with the least hazard to man, his possessions,
wildlife, and the natural environment.
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While the USDA's most recent policy statement concerning IPM was made in
December 1977, the Department, in conjunction with the State Cooperative Ex-
tension Services, had been conducting pilot pest management projects since 1971.
As of the end of 1977, the Extension Service had conducted fifty-two 3-year pilot
pest management projects on major crops in 33 States. Results of these projects
show that pesticide usage can be reduced 30 to 70 percent where unwarranted or
poorly timed applications are made.

A cotton pest management program which had been underway for 5 years in
Arkansas was judged to be highly successful. At the start of the project, 8 to
14 insecticide applications in that area were not considered unusual. After 5
years of community control efforts covering 50 square miles, 12,000 acres and
70 growers, the need for pesticides had been drastically reduced. In 1977,
even though the potential for worm infestation was the highest for any year in
the program, most growers in the project area made only two applications for
WwoTmsS .

IPM may not be feasible for many crop and pest situations. The high cost
of monitoring many disease and nematode situations, for example, might be pro-
hibitive. A USDA spokesman at the 1977 Senate hearings on IPM indicated that,
if most of the cultivated acreage in the United States were covered in IPM
programs, 3,000 additional extension workers and 12,000 private advisors would
be needed. Thus, while IPM may be a desirable solution to many pest control
problems, it is likely to require several years and considerable cost for
complete implementation. -

WORLD PESTICIDE USE AND OUTLOOK

World expenditures for farm pesticides in 1974 were estimated at slightly
over $5 billion and were projected to increase to about §7.5 billion by 1984
(assuming 1974 U.S. prices). These estimates are based on a Farm Chemicals
magazine survey of leading international marketers.

North America accounted for 38 percent of the crop pesticides used in 1974
(table 9); its share, however, was expected to drop to 33 percent by 1984.
Africa accounted for only 2 percent of the world's crop pesticides in 1974, but
was expected to increase its use nearly 400 percent by 1984. Other areas with
expected rapid growth rates between 1974 and 1984 were Central and South Amer-
ica, with an expected sales increase of 100 percent, and the Middle East, with
an anticipated increase of 93 percent. The growth rate for Western Europe and
the British Isles was projected at only 12 percent for the 10-year period. The
1974 to 1984 growth rate for North America was pegged at 25 percent.

The major pesticide expenditure worldwide was for herbicides, which ac-
counted for 43 percent of the 1974 total (table 10). Herbicides were expected
to increase to 47 percent of the total by 1984. By comparison, in 1974, they
had accounted for over 60 percent of the pesticide expenses in the United
States and only 33 percent in other countries. Insecticides were the leading
products used in other countries, accounting for 39 percent of farm crop pesti-
cide expenditures in 1974. Fungicides accounted for only 7 percent of
pesticide purchases in the United States in 1974, but they accounted for 25
percent in the other countries. Insecticides and fungicides are expected to
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Table 9--Distribution of farm crop pesticide purchases by areas of

the world, 1974 and projected 1984 1/

.

Projected
Area 1974 1984 .sales increase
: ' 1974 to 1984
: Percent
Western Europe and British Isles : 25 20 12
Eastern Europe and USSR 10 9 31
Middle East (Egypt, Syria, Greece,
Turkey, Israel, Lebanon, Sudan) 3 4 93
Africa 2 6 386
Asia (Iran, Pakistan, Afghanistan, India) 3 3 50
Far East, including People's Republic of
China 9 12 95
Australasia : 2 2 36
Central and South America : 8 11 100
North America : 38 33 25
All areas : 100 100 100

1/ Assuming 1974 1.S. prices.

Source: Based on (5).
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Table 10--United States and world expenditure distribution of crop pesticides, by type,
1974 and projected for 1980 and 1984

. Expenditure 1/ . Projected
Tyzedoi pesticide . distribution . sales increase
ne area 1974 . 1980 : 1984 : 1974 to 1984
Percent
United States: :
Herbicides © 6l 63 62 44
Insecticides : 28 26 25 28
Fungicides : 7 7 7 58
Other pesticides : 4 4 6 80
Total © 100 100 100 a1
Other countries: :
Herbicides . 33 39 39 75
Insecticides : 39 35 35 33
Fungicides : 25 23 23 36
Other pesticides : 3 3 3 34
Total © 100 100 100 48
Worldwide :
Herbicides : 43 47 47 60
Insecticides : 35 32 32 32
Fungicides : 19 18 18 38
Other pesticides : 3 3 3 55
Total © 100 100 100 46

1/ Assuming 1974 U.S. prices.

Source: Based on (5).
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become relatively less important in the other countries as herbicide use ex-
pands.

CONCLUSIONS

Adequate supplies of pesticides, combined with a fairly stable demand sit-
uvation, indicate that farmers can make their pesticide purchases at prices
close to those for last year. Farmers should do a thorough job of assessing
available supplies and prices to take advantage of any discounting. Special
attention should be given to products used on cotton, corn, and wheat, as de-
mand for these products is expected to be below, or about the same as, last
year.

In general, suppliers have reduced beginning inventories; they are, there-
fore, in a better position to move available supplies without resorting to
price reductions. However, suppliers should not become complacent. Timely,
aggresive marketing techniques are still advisable.

Although herbicide use in the United States continues to expand, in future
years, pesticide producers will need to look to export markets--especially in
the developing countries--for a major portion of their sales gains.

While the pesticide reregistration process (RPAR) will likely have a sig-
nificant impact on future pesticide use, in most cases, no final action 1s
expected before the end of this growing season. On February 9, 1978, EPA
classified 23 pesticide compounds for restricted use, to be applied only by
certified applicators. Although labels will not immediately reflect this
classification, persons planning to apply these, or other, hazardous pesticides
should obtain their certification.
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